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(57) Abstract 

This invention is a disposable absorbent article (20) 
which is substantially flat prior to use for wearing adjacent 
a body discharge area, having a body facing surface 
and a garment facing surface. The disposable absorbent 
article (20) includes a liquid pervious topsheet (24), a 
backsheet (26), and an absorbent core (28) intermediate 
the topsheet and the backsheet The absorbent core (28) 
has a body facing surface and a garment facing surface, 
and has an expanding layer (46) for expanding the article 
into a tridimensional strucnire while being worn by a 
user. The expanding layer (46) includes a number of 
smaller expanding elements (50) that are acUvated by 
body fluids, are de-coupled from one another, and are 
capable of expanding substantially in only one direction 
upon activation by body fluids. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on tfic front 



AL 




AM 


Aimenit 


AT 


Aimria 


AU 


AiMnlM 


AZ 


Ambujan 


BA 


Bosnia md HnxcfoviDa 


BB 


B«t»a(fc» 


BE 


Bclgtum 


BF 


Burkina Faso 


EG 




BJ 




BR 


Bnzfl 


BY 


Bdaros 


CA 


Caiwla 


CF 


Ceniral Ahkm RcpubCc 


CG 


Congo 


Oi 


SwiitcriaRd 


a 


Cfited*lvote 


CM 


CamcHDon 


CN' 


Otioa 


cu 


Ctoba 


cz 


Cm* Repabtic 


DE 


Octaaiijr 


DK 


DcDinaifc 


EE 


Estonia 



pages of pamphlets publishing intcraational applications under the PCT. 



n 

FR 

GA 

GB 

GE 

GH 

GN 

GR 

HV 

IE 

IL 

IS 

IT 

K£ 
KG 
KP 

KR 

KZ 

LC 

U 

LK 

LR 



Spain 

Finland 
PrtDOe 



Ghana 

Guinea 
Oieeoe 
Hungaiy 



loclittd 

baly 

Japan 

Keojra 
Kyrgyzttaa 

Republic of Kocm 
Rqul^ of KoRa 

SastLocia 
Liecfateotda 
SriLnki 
Ltberii 



LS 
LT 
LU 
LV 
MC 
MD 
MG 
MK 

ML 

MN 

MR 

MW 

MX 

NK 

NL 

NO 

NZ 

PL 

PT 

AO 

RU 

SO 

SE 

SG 



Latvia 
Monaco 

HepabUc of Moldova 

Mad^gaacar 

Hie fbnaer Yi^lav 

Republic of Mandooia 

Mali 

MoagoGa 

Maoncaiua 

Malawi 

Mnko 

Niger 

Nethoiinds 
Norway 
New Zealand 
l^9llnd 
IVxtugal 



Rmian Fedeniba 

SodM 

Sweden 

SiagapQce 



SI 


Slovenia 


SK 


Slovalita 


iiN 


Senegal 


sz 


Swazilaad 


TD 


Cbad 


TG 


Togo 


TJ 


T^^cittan 


TM 


TMoeoiaiaa 


TR 


Tmtey 


TT 


IVinidad aad Tobago 


UA 


Ukimine 


VG 


Uganda 


US 


United Siatea or America 


uz 


Uzbeicistan 


VN 


Viet Nam 


vu 


YngoalavU 


zw 


Zimbabwe 



wo 98/00084 PCTAJS97/09284 



DISPOSABLE ABSORBENT ARTICLE HAVING A DECOUPLED, RANDOMLY 
ARRANGED ABSORBENT STRUCTURE 



FIELD OF TH E INVEKITinM 
The present invention relates to disposable absorbent articles. Disposable 
absorbent articles are considered to be absorbent devices designed to be worn 
externally of the body by a user and to receive fluids discharged from the body. In 
particular the present invention relates to substantially flat disposable absortmnt 
sanitary napkins, catamenials. incontinence inserts, pantiliners and diapers 
comprising an expanding layer. The expanding layer comprises a number of 
smaller expanding elements that are activated by body fluids and that are 
decoupled from one another, each smaller expanding element being capable of 
expanding substantially in only one direction. 

BACKGROUND OF THE INVFNITrnf^ 
In their basic forni, disposable absorbent articles comprise an absorbent 
core interposed between a pervious body-contacting element (altematively 
referred to as a topsheet or an ovenwap) and an impervious protective barrier 
(altematively referred to as a backsheet). The absorbent element Is. of course, 
intended to receive and contain Jhe fluids discharged from the body. The 
body-contacting element is intended to provide comfortable and dry-feeUng 
contact with body surfaces while allowing free passage of fluids therethrough into 
the absorbent element The protective barrier is intended to prevent the fluids 
which are expelled or which escape from the absorbent element from soiling the 
user's garments. 

In addition to the three functional elements mentioned above, disposable 
absorbent articles are generally provided with means for supporting the device 
adjacent the user's crotch area, even as the user moves, where it can most 
effectively perfonn its intended function. Typically, absori3ent articles as sanitary 
naplcins are provided with an adhesive attachment means for securing the device 
to the inner crotch area of the user's undergarments. 



Improved fluid interception can occur if the absorbent article is in close 
contact with the body of the wearer. 
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While previously known absorbent articles do perfomi their intended 
function, each conventional design can be further improved in one or more of 
absortjency of body fluids, protection of the user's gamients from soiling, and/or 
physical comfort to the user. 

With respect to disposable sanitary napkins several attempts have been 
made in the art to improve body contact with the wearer, and hence absort> fluids 
upon discha^e and thereby minimize soiling, by provWing a sanitary napkin 
having an anatomk:ally shaped configuration, particularly including those that are 
raised upwardly or humped in their medial portions so as to be near or in contact 
with the pudendal region when wom. 

On female users these sanitary napkins attempt to contact and absort) 
menses immediately as it leaves the vestibule. 

Some articles have also been described in which an anatomically shaped 
configuration is provided during the wearing time, with the advantage of a better fit 
to the anatomy. 

According to U.S. Patent No. 3,512.530 a sanitary napkin is described in 
which a compressed regenerated cellulose sponge layer is combined to a larger 
fibrous cellulose layer to fomi a multiple ply absort)ent core. The compressed 
regenerated cetlutose sponge layer is positioned over the fibrous layer, and it is 
typically centered about it; it is intended as the primary absorbent element of the 
sanitary napkin, white the fibrous layer acts as a secondary or back up absorber. 

The sanitary napkin may be therefore very thin prior to use, as compared to 
other sanitary products having the same absort>ent capacity. 

Although the compressed regenerated cellulose sponge layer is capable of 
expanding in Z-direction upon fluid absorption, the structure described is not 
particulariy suitable to provMe an effective body contact and might cause 
discomfort to the user. 



When the expansion of the compressed regenerated cellulose sponge 
layer starts from the point that is first reached by the fluid, it is restrained by the 
surrounding, still dry regions of the sponge layer at least until they have received 
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liquid by capillary diffusion through the material itself. This may not allow an 
effective swelling, particularly under absorption of relatively small amounts of fluid, 
due to the restraining effect of the remaining portions of the material not yet 
reached by the fluid. 

The compressed regenerated cellulose layer may also be rather stiff in its 
dry state if a higher density, which is particularly useful for a rapid absorption and 
diffusion of the fluid, is to be provided to overcome this problem. 

In European application EP96106724.6. filed on 29 April 1996. an 
absort>e nt arti cle is described which comprises a layer for expanding the article 
into a tridimensional structure while being worn by a user; the expanding layer is 
activated by body fluids and comprises incisions on at least its body facing surface 
or its garment facing surface that are arranged in a closed array of intersecting 
lines. 

The incisions provide the expanding layer with the capability of achieving a 
high degree of swelPng even in localized areas and upon activation by srhall 
amounts of fluid, and increase the layer flexibility. 

Known hydrogel forming materials have been widely used to achieve 
absorbent layers activated by body fluids; such materials are capable of swelling 
and could also be used, in principle, to make an expanding absorbent layer. 
Hydrogel fonfning absort^ent materials, commonly known as superabsorbents, are 
polymeric materials that can swell and absorb large quantities of liquid, particulariy 
water and water containing fluids, such as body fluids; their use in absorbent 
articles is well known in the art. 

The high absorption capacity of superabsorbents is not, however, 
combined with rapki absorption and this may adversely affect the perfonnance of 
absorbent articles incorporating these substances. In fact, superabsorbents may 
give rise to a phenomenon defined in the prior art as ''gel blocking"; when a 
particle of superabsorbent is in contact with the liquid, its external surface starts to 
absorb the liquid and swells obstructing the transmission of the liquid into the 
particle itself; the liquid can penetrate further into the still dry core of the particle 
only by means of a very slow diffusion mechanism. 
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easy to produce a,Kl to paekaga. and capaile of acMevina a ZhlZl ; 
swelling ev«, In locaHzed area, a«l ,cti«l„„ l.yZ» ar^l^T - 
the capabSt, o, a rap« ac*.„„ Jn^^T^lt ' 
particularly when viscous fluids like menses are to be managed wZnT«^.t; 

,K "««^ to pro«de an expa^no 

w«K«lher,mitatio™o»lhekno«».hydi09el(bnrtn9mrteflah. 

SUMMARY p F THF Iwy Pff^T^, 

The pnaent invention relate, to disposable absorb«,t articles tor wearino 

rrr! "Jf" ""^ ^uu^ fl« prior tot. Z 

substantially tbt dlspoaabte ab»ort»nt article has a lonflltudi,«l cerlZ = 
-alc^l^ orth^on. thereto the. de.^ tor^r^ rTT:^ 
respect»ely and a Z^iirection which Is oithogorHl to both of lh»n The 
deposable absorbent arScle comprises , »,uld pervious topshee. aL<sl^ 

ta*.heet Th. lean -subsiartBiiy flat-, as used herein, refers to articles which 

ateorbent core comprises an expanding layer comprising a numb., sn,*! 
e-ne^s that are activated by body ttulds and th« « decouZ 

:;rrt:n"'™"'^"*^--'---^'-^--^^^ 

BRIEF DFRf^BlpT^n^l ^ THF nRAI/v| |J/»jj 

d,.,i„J*'!° *° »P«««lon concludes wM, daim. particular^ pow,^ ^ ^ 
d»tn^ da,n.ng the present InvenBon, , is believed tha, the p,.s«» Invention 
wj^b«^^rs.<«. from the ,o.ow^ 
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FIG. 2 is a cross-sectional view of the sanitary napkin shown in FIG. 1 as 
taken along a section line con^esponding to the transverse centreline A-A; 

FIG. 3 is a cross-sectional view showing the sanitary napkin of FIG. 2 
expanded into a tridimensional structure after activation during wear; 

FIG. 4 is a cross-sectional view similar to that of FIG. 2 of another 
embodiment of a sanitary napkin according to the present invention; 

FIG. 5 is a cross-sectional view showing the sanitary napkin of FIG. 4 
expanded in a tridimensional structure after activation during wean 

FIG, 6 is a cross-sectional view similar to that of FIG. 2 of a further 
embodiment of a sanitary napkin according to the present invention; 

FIG. 7 is a cross-sectional view showing the sanitary napkin of FIG. 6 
expandedin a uidimerisiohal structure after activation during wear. 

DETAILED DESCRIPTION OF THE INVENTION 
This invention relates to a disposable absorbent article which exhibits 
absorbency for bodily fluWs, the protectton of the user's gannents from soiling, 
improved physrcal comfort to the user, and which is easy to produce and to 
package. The disposable absorbent article is described below by reference to a 
sanitary napkin or catamenial. The term "sanitary napkin", as used herein, refers 
to an article which is worn by females adjacent to the pudendal region and which 
is intended to absorb and contain the various body fluids which are discharged 
from the body (e.g.. vaginal discharges, menses, and/or urine) and whfch is 
intended to be discarded after a single use. The disposable absoriient article is 
substantially flat prior to use. 

The temf) "substantially flaf, as used herein, refers to articles that have 
their main extension in one plane in contrast to being shaped. In a prefen^ 
embodiment a substantially flat article will have an absort>ent core of constant 
thickness or. at least, will have an absorisent core that is not shaped in a direction 
which is orthogonal to the absorbent core itself. This does not exclude a general 
cun/ature of the absori:>ent core. It will be apparent to the man skilled in the art to 
which extent products can deviate from absolute flat shape and still benefit from 
the during the use shaping according to the present invention. 

Sanitary napkins with iongltudinai skie cuffs, which may be optionally 
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elasticated, and sanitary napkins with a moderate cun^ature are therefore within 
the scope of the present invention, provided that their absorbent core is not 
shaped pnor to use in a direction that is orthogonal to the absorbent core itself. 

The term "use", as used herein, refers to the period of time that starts when 
the absorbent articie is actually put in contact with the anatomy of the user. 

The temis "joined" or "affixed", as used herein, encompasses 
configurations whereby a first member is directly connected to a second member 
and configurations whereby a first member is indirectly connected to a second 
member by connecting the first member to intennediate members which in turn 

-are-eonneeted-to the-seeond-member- : ' 

The temi "decoupled", as used herein, refers to the smaller expanding 
elements comprised in the expanding layer, which are distinct from one another 
though they can be in contact 

Interlabial devices which reside partially within and partially external of the 
wearer's vestibule are also within the scope of this invention. As used herein the 
temi "pudendar refers to the externally visible female genitalia and is limited to 
the labia majora. the labia minora, the ditoris. and the vestibule. 

In FIGS. 1 and 2. one preferred embodiment of a sanitary napkin 20 of the 
present invention is shown. Fig. 1 is a plan view of the sanitary napkin 20 of the 
present invention in tts flat-out state prior to use with portfons of the structure 
being cut-away to more clearly show the construction of the sanitary napkin 20 
and with the portion of the sanitary napkin 20 which faces or contacts the wearer 
oriented towards the viewer. As shown in FIGS. 1 and 2. the sanitary napkin 20 
preferably comprises a Ikiuid penrtous topsheet 24. a liquid impervk>us backsheet 
26 joined to the topsheet 24. and an absorbent core 28 intermediate the topsheet 
24 and the backsheet 26; the absorbent core 28 comprises an expanding layer 46 
which is preferably capable of expanding the sanitary napkin into a tridimensional 
structure while being worn by a user. 

In a preferred embodiment of the present invention illustrated in FIGS. 1 to 
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3, the absorbent core 28 comprises the expanding layer 46 and a separate, 
substantially non expanding absorbent element 44 joined together and in feioe to 
face relationship to each other, the expanding layer 46 being positioned between 
the topsheet 24 and the absorbent element 44. 

The absorbent element 44 and the expanding layer 46 may be associated 
in any suitable manner to form the absorbent core 28. Suitable manners include, 
but are not limited to, associating the absorbent element 44 and the expanding 
layer 46 with adhesives such as by spray-gluing or by applying lines or spots of 
adhesive between them. Alternatively, or additionally, the association between 
the layers may be achieved by fibre entanglement or by a plurality of discrete 
fusion bonds. ^ 

Alternatively, the expanding layer 46 may constitute the entire absorbent 
core 28. 

The absorbent capacity of the absorbent core 28 should be compatible with 
the intended body fluid loading for the sanitary napkin 20. Further, the overall 
absorbent capacity of the absorbent core 28 may be varied to accommodate 
wearers ranging in the expected amount of body fluid volume. For instance, a 
different absori3ent capacity may be utilized for sanitaiy napkins intended for day 
time use as compared with those intended for night time use. or for sanitary 
napkins intended for use by teenage females as compared with those intended by 
more mature women. 

The sanitary napkin 20 has two surfaces, a body contacting or facing 
surface, and a gamnent facing or contacting surfece. The absort>ent core 28 has 
corresponding body facing and garment facing surfaces. The sanitary napkin 20 
has two centrelines, a longitudinal centreline 0-0 and a transverse centreline A-A 
orthogonal thereto. The term '*longitudinar', as used herein, refers to a line, axis 
or direction in the plane of the sanitary napkin 20 that is generally aligned with 
(e.g.. approximately parallel to) a vertical plane which bisects a standing wearer 
into left and right body halves when the sanitary napkin 20 is worn. The terms 
"transverse" or "lateraP. as used herein, are interchangeable, and refer to a line, 
axis, or direction which lies within the plane of the sanitary napkin 20 and is 
generally perpendicular to the longitudinal direction. The Z-direction is orthogonal 
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to both the longitudinal and lateral directions of the sanitary napkin 20 and 
extends outwardly from the plane of the sanitary napkin 20. which is defined by 
the longitudinal centreline 0-0 and the lateral centreline A-A. The term 
"longitudinally oriented" refers to a direction ±45 degrees of the longitudinal 
direction in the plane of the sanitary napkin 20; the term laterally oriented" refers 
similariy to any other direction in the plane of the sanitary napkin 20. 

The long edges of the sanitary napkin 20. which are aligned with the 
tongitudinal centreline O-O. are the longitudinal side margins of the sanitary 
napkin 20. The ends of the sanitary napkin 20 joining the k>ngitudinal skJe 
margins are the transverse ends of the sanitary napkin 20. Collectively the 
longitudinal side margins and transverse ends of the sanitary napkin 20 define its 
periphery. Similarly, the absorbent core 28 of the sanitary napkin 20 have a 
periphery defined by alternatively disposed tongitudinal side margins and 
transverse ends. 

TrWimenskmal structures of the sanitary napkin 20 are those preferred 
structures in which the sanitary napkin stmcture is caused to expand, at least 
partially, in the Z-direction. in order to more ctosely confonn to the user's anatomy. 
Said expansion preferably takes place in a direction that goes from the gamient 
facing surface towards the body facing surface of the sanitaiy napkin 20. 
Particularty preferred are tridimensional stnictures with a convex upward 
configuratkMi that are inclusive of. but not limited to, inverted U-shapes or inverted 
V-shapes. with "convex upward configuration" being meant a structure of the 
sanitary napkin that is convex on its body facing surface. With these preferred 
configurations the cross-sectional contour of the cenfral portion of the sanitary 
napkin more ctosely matches the labia of the typical wearer. 

The topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's 
skin. Further, the topsheet 24 is liquid pervious, pemiitting liquki to readily 
penetrate through its thickness. A suifable topsheet 24 may be manufactured 
from a wkJe range of materials such as woven and nonwoven materials; polymeric 
materials such as apertured formed thermoplastic films, apertured plastic films, 
and hydrofonmed themioplastic films; porous foams; reticulated foams; reticulated 
thermoplastic films; and thermoplastic scrims. Suitable woven and nonwoven 
materials can be comprised of natural fibres (e.g., wood or cotton fibers), synthetfc 
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fibres (e.g., polymeric fibres such as polyester, polypropylene, or polyethylene 
fibres); or from a combination of natural and synthetic fibres. 

A preferred topsheet comprises an apertured formed film. Apertured 
formed films are preferred for the topsheet because they are pervious to body 
fluids and yet non-absorbent and have a reduced tendency to allow liquids to pass 
back through and rewet the wearer's skin. Thus, the surface of the fomied film 
which is in contact with the body remains dry, thereby reducing body soiling and 
creating a more comfortable feel for the wearer 

Suitable formed films are described in U.S. Pat. No. 3,929.135. issued to 
Thompson-on^ecember^0ri975,-U:SrPat -No: 4,324.246. issued to Mullane. et 
al. on April 13, 1982; U.S. Pat. No. 4,342,314, Issued to Radel, et al. on August 3. 
1982; U.S. Pat. No. 4,463,045. issued to Ahr, et al. on July 31, 1984; and U.S. 
Pat. No. 5.006.394, issued to Baird on April 9, 1991. A prefened topsheet for the 
absorbent article of the present invention is a formed film described In one or more 
of the above patents and mariceted on sanitary napkins by The Procter & Gamble 
Company of Cincinnati, Ohio as "DRI-WEAVE*. 

In a preferred embodiment of the present invention, the body or exposed 
surface of the fomned film topsheet is hydrophilic so as to help WqiM transfer 
through the topsheet faster than if the body surface were not hydrophilic so as to 
diminish the likelihood that menstrual fluid will flow off the topsheet rather than 
flowing into and being absorbed by the absort^ent core. 

The topsheet of the present invention is preferably capable of expanding as 
the sanitary napkin 20 expands in a tridimensional structure upon absorption of 
body fluWs. This may be achieved when the topsheet is made of a material that is 
intrinsically extensible under the forces exerted by the expanding layer 46. In a 
preferred embodiment illustrated in FIGS. 1 and 2 the topsheet 24 is provided with 
two pleats or folds 52 symmetrically positioned at both sides of the longitudinal 
centreline OO and substantially parailei to it. As shown in FIG. 2 the topsheet 24 
in each pleat or fold 52 is fbkJed twice on itself toward the tongitudinal side 
margins of the sanitary napkin 20. A single pleat or fold or, aKematively, more 
than two folds may be also comprised In the topsheet 24 without departing from 
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the scope of the present invention; the pleats or feM« mo. k 
longitudinally or laterally Oriented. ^ ^^'^"y 

The backsheet 26 is impervious to liquids a m^r^^ . 

0.012 mm to about O.O15 mm. D» baokshee. 26 Is protoaMy .mboMed a«?« 
malte«ni»h«i to provide a mo™ ololNike appearance ')"""»»«' "dto, 

'"'P"'*'™'«™'><«'™n<of<hepm«rtim«rtlonlheMnlla~™sWn 
« also provKted w«, a pa«v ,^r^ no. sbown !„,.» dgu,^ 

wh^ P»«d.s means to attad, the article .0 an ond.r»am»«. FZampH^ 
Panty fa««„« ^ may compose a mechanica, tet«,« sod, as Z a^ 
loop fastener sud, as martet«l unctar the .rad«,ame VELCRO Zs^ 
ho«e«. Atematively. ^e .anit.„ ™pkh 20 Is fastened ,„ the untoga3 
rn^ns of panty ^nl„g adhesive on the bad„he« 26. The p»,^ Z^i™ 
otZ.r"' a means .0, se«,nn<, the sanitary nap«„ 20 to ^p^J^ 
pre(«ab^ a means fer secm^ the sanitanr «,pki„ 20 wh«, soiled to the foM ^ 
«ap ta con«,tont disposal. Typically, at teast a portion of U^Z^ 

^'^""^"^ 26 is coated With ,0 flTZ^ 

fcstonin, adhes«e. Any adhesi,, o,glue«adintlH,artfb,.«h pumoL 2 
be used for the panty astening adhesive herein. sensitive 
mc^pre^d. Suitable adhes^s ind^e Cen^^ ;.305^ mtlt^^ 
Centu^Adh«™s Conx^lion of Columbos. Ohio, and Instant LOK 34-2^ 



wo 98/00084 



PCTAJS97/09284 



11 

The panty fastening adhesive is typically applied to the backsheet by slot 
coating or spraying in various distribution patterns, such as e.g. continuous or 
discontinuous strips, intenmittent dots, random spiral patterns. 

The panty fastening adhesive is typically covered with a removable release 
paper or film in order to prevent the adhesive from drying out or adhering to 
another surface other than the panty prior to use. Any commercially available 
release paper or film may be used. Suitable examples include BL 30MG-A SILOX 
El/0 and BL 30 M6-A SILOX 4 P/O available from Akrosil Corporatton. 

If present, as illustrated in FIGS. 1 to 3. the substantially non expanding 
absorbent element 44 of the absorbent core 28 may be any absort>ent means 
which is generally compressible, resilient, non-irritating to the wearer's skin and 
capable of absorbing and containing body fluids. The absorbent elenient 44 may 
be manufectured from a wMe variety of liquid absori3ent materials commonly used 
in disposable sanitary napkins, and other disposable absorbent articles. 
Examples of suitable absort)ent materials include comminuted wood pulp (which is 
generally referred to as airfelt), creped cellulose wadding, modified cross-linked 
cellulose fibres (such as those described in U.S. Patent No. 5.217,445 issued to 
Young, et al. on June 8, 1993). capillary channel fibres (that is, fibres having intra- 
fibre capillary channels such as those described in U.S. Patent No. 5.200.248 
issued to Thompson, et al. on April 6, 1993). absorbent foams (such as those 
described in U.S. Patent No. 5,260,345, issued to DesMarais, et al. on November 
9. 1993 and U.S. Patent No. 5,268,244 issued to DesMarais. et al. on December 
7, 1993), thermally bonded airiaid materials (such as those material described in 
U.S. Patent Application Serial No. 08/141.156, entitled Xatamenial Absori^ent 
Structures Having Thermally Bonded Layers For improved Handling of Menstrual 
Fluids and Their Use In Catamenial Pads Having improved Fit and ComfbrT filed 
in the name of Richards, et al. on October 21, 1993), absort>ent sponges, 
synthetic staple fibres, polymeric fibres, hydrogei-fomiing polymer gelling agents, 
peat moss, or any equivalent materials or combinations of materials. Suitable 
absorbent cores comprising foams are described in European Applications 
0 598 833. 0 598 823 and 0 598 834. 

In the embodiment illustrated in FIGS. 1 to 3, the absori^ent element 44 of 
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of the female user. This helps provide better fluid transfer from the user into the 
expanding layer 46. White these characteristics of the expanding layer 46 allow 
for improved fit. they also cause the product to be both soft and comfortable for 
the wearer. 

It is preferred that the expanding layer 46 fomis at least part of the body 
facing surface of the absorbent core 28. In the embodiment illustrated in FIGS 1 
and 2 the expanding layer 46 is positioned over the absorbent element 44, in fece 
to face relationship with it; it is rectangular and preferably narrower and shorter 
than the absorbent element 44, as Illustrated in FIG. 1, being centered about both 
the longitudinal and transverse centrelines O-O and A-A. As an aiternative, 
different shapes are also possibleloi^e expanding layer 46reTgran"h6urglass 
shape. 

The expanding layer 46 of the absorbent core 28 has a body facing surface 
and a gamnent facing surfece and comprises a number of smaller expanding 
elements 50 that are randomly distributed. As illustrated in FIGS. 1 and 2 the 
expanding layer 46 comprises a fluid pemieable sheet 47. e.g. a preferably 
hydrophilic nonwoven or tissue layer, longitudinally folded twice on itself with 
overlapping longitudinal edges joined to each other by known means, e.g. by 
gluing; the folded nonwoven sheet 47 is also joined to itself at its transverse ends, 
e.g. by means of lines of glue. The smaller expanding etements 50 are randomly 
distributed within the folded nonwoven sheet 47. 

Preferably the expanding layer 46 is made in such a way that it is not 
restrained from swelling upon activation by body fluids of the smalter expanding 
etements 50 comprised therein; this may be achieved in one of the ways known in 
the art; when, as it is illustrated in FIGS. 1 and 2, the smaller expanding etements 
50 are encased in a fluid pemieable sheet 47, said sheet 47 can be made e.g. of 
a material that is intrinsically extensibte under the forces exerted by the expanding 
layer 46. or. altematively. it can be somewhat larger than what is needed to 
encase the smalter expanding elements 50 in their dry. unexpanded condition, so 
allowing their complete expansion upon activation by body fluid without any 
restraining effect. 

Smaller expanding elements 50 can be made in any regular or irregular 
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receive fluid first, i.e. in its central portion. 

The smaller expanding elements 50 are preferably not joined to one 
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another or to any other element of the expanding layer 46, e.g.. the nonwoven 
sheet 47 that encases them or the other material optionally comprised in the 
expanding layer 46; nevertheless, a certain degree of bonding of the smaller 
expanding elements 50 can be achieved, while they are still decoupled from one 
another, in order to maintain a stable distribution of the smaller expanding 
elements 50 within the expanding layer 46, provided that the smaller expanding 
elements 50 are substantially free of expanding upon activation by body fluids 
without being restrained by the surrounding material of the expanding layer 46 
and by the bonding material that can be optionally used. This may be done with 
any method that is known to the man skilled in the art When, as it is altematively 
considered, absorbent fibres are distributed among the smaller expanding 
elements SOTthey can providelhe smaller expanding elements 50 with a stable 
distribution within the expanding layer 46 without any restraining effect when the 
swelling takes place. 

Each smaller expanding element 50 comprised in the expanding layer 46 is 
substantially free of expanding upon activation by body fluid along its only one 
direction, being substantially independent from any other smaller expanding 
element 50, and different smaller expanding elements 50 typically expand in 
directions that are not parallel to one another. The expansbn of each smaller 
element 50 is not restrained by the surrounding smaller expanding elements SO 
possibly not yet reached by the fluid. This allows a much higher absorption 
capacity and swelling even in localized zones of the expanding layer 46 upon 
absorption of very limited amounts of flukl, as may happen when the first drops of 
t>ody fluid are received by the expanding layer 46. The expanding layer 46 has 
moreover a very high flexibility, even in its dry state before the absorption of body 
fluids; therefore the sanitary napkin 20 is more comfortable for the wearer. 

When, as it is preferred, the expanding layer 46 is capable of expanding 
the sanitary napkin 20 into a tridimenstonal structure while being worn by the user, 
upon activation by absorbed body fluids, the smaller expanding elements 50 
comprised in the expanding layer 46 provkle the expanding layer 46 with a better 
capability of confomiing to the user's anatomy, owing to the fact that they are 
substantially independent from one another and therefore each smaller element 
50 can swell freely along its own one direction. 

FIGS. 2 and 3 show the sanitary napkin 20 before and after expansion of 
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the expanding layer 46 respectiveiy. 
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elements 50 that are distinct from one another. 

Each smaler expanding element 50 is capable of expanding atong only 

one d,rect»n. and since they a.e randomly distributed wilNn me expanding laye^ 
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consKiered ,nd»idually; me preferred overaU effect of such «^r«e different 

7TT «« «» «P3nding lay., 46 subsl.,.,^ in Z 

Z-direction, as illustrated In FIG. 3. 

The absorption of the fluid within the expanding layer 46 is promoted by the 
void spaces 51 that increase the surface area available for the fluid acquisition 
and d.stnbut.on and provide a preferential path for the diffusion of the fluid within 
ttie expanding layer 46 itself. This allows a higher acquisition speed of viscous 
b^y fluids as menses and vaginal discharges and provides an effective 
management of sudden gushes of fluid. 
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In case of release of particularly heavy fluid gushes the void spaces 51 
create a straight path for sending directly into the substantially non expanding 
absorbent element 44 of the absorbent core 28. through the nonwoven of the 
substrate 54. at least that portion of the fluid that may not be completely acquired 
within the expanding layer 46. 

In a random di$tnl>utton of the smaller expanding elements 50 into the 
expanding layer 46 the dimension of the void spaces 51 can be roughly linked to 
the volume of the smaller expanding elements 50. that is, the greater the volumes 
of the smaller expanding elements 50. the larger the dimension of the void spaces 
51 comprised among them. 

The volume--of4he-^maUer-elements~50-and~the dimensions of the void 

spaces 51 can be constant throughout the entire extension of the expanding layer 
46. or, alternatively, different dimensions of the void spaces 51 and different 
volumes of the smaller elements 50 can be adopted in different portions of the 
expanding layer 46, Smaller volumes of the smaller elements 50 generally 
provide a higher and more uniform swelling upon activatton by even very small 
amounts of fluid, while larger volumes of the void spaces 51 increase the 
capability of the expanding layer 46 of acquiring sudden gushes of fluid and of 
transmittir^ the excess fluid through the thickness of the expanding layer 46; 
smaller volumes of the void spaces 51, on the other hand, increase the capability 
of the expanding layer 46 of diffusing fluid far from the point that is first reached by 
the fluid. 

The right balance among all these different features can be easily defined 
by the man skilled in the art 

If absori>ent fibres are comprised among the smaller expanding elements 
50 of the expanding layer 46, they can improve the acquisition and the diffusion of 
the fluid among the smaller expanding elements 50. 

in a preferred embodiment of the present invention the expanding layer 46 
comprises smaller expanding elements 50 made form a sheet of compressed 
regenerated cellulose sponge. 

The regenerated cellulose sponge that preferably constitutes the expanding 
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layer 46 is a material that is known in the art- P»am«i»- / . 

described in US Patent NoTq!1^« °^ are 
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The smaller expanding elements 50 of the oresent !nuon««„ 
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expanding layer 46 comprising smaller elements 50 cut fomi a sheet of 
compressed regenerated cellulose sponge, and an absort>ent element 44. 

In a preferred embodiment of the present invention, which is illustrated in 
FIGS. 1 and 2. the absorbent core 28 comprises a substantially non expanding 
absorbent element 44 and an expanding layer 46 constttuted by smaller elements 
50 of compressed regenerated cellulose sponge with a dry density of 0.5 g/cc with 
a parallelepipedal shape having square bases with a 2 mm side and a thickness 
of 1 mm, randomly distributed in the expanding element 46 with a unifbnn basis 
weight of 1000 g/m2. Each smaller element 50 is compressed in the direction of 
its thickness and therefore, upon activation by body flukl. it is capable of 
"expandlng^bstantiially^ - 

The smaller expanding elements 50 are encased within a nonwoven sheet 
47 made of a hydrophilic thermal bonded polypropylene nonwoven with a basis 
weight of 20 gAmZ longitudinally fokJed tw»e on itself with overiapping longitudinal 
edges on the gannent facing surface of the expanding layer 46 joined to each 
other by a line of adhesive; a line of adhesive joins the folded nonwoven sheet on 
itself at both its transverse ends, in order to define a closed space that can 
comprise the smaller expanding elements 50 within it The expanding layer 46 is 
rectangular and comprises alternatively disposed longitudinal side margins and 
transverse ends being 125 mm long and 30 mm long, respectively. The 
expanding layer 46 is positioned on the body facing side of the absorbent element 
44 in face to face relationship with it, both being centered about both longitudinal 
and transverse centrelines O-O and A-A of the sanitary napkin 20. The absortjent 
element 44 of the absorbent core 28 is 207 mm tong and 64 mm wide. Suitable 
sheete of compressed regenerated cellutose sponge may be those produced by 
Spontex France. 

The compressed regenerated cellulose sponge that preferably constitutes 
the expanding layer 46 is capable of absorbing body fluids quickly with a large 
increase in its volume, generally from about 2 to 20 times, and usually from 5 to 
15 times its volume at the time of the compression. The volume increase 
substantially corresponds to a swelling in the direction of the compression. 



The sanitary napkin 20 is produced and packaged as a conventional flat 
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product, as illustrated In FIGS. 1 and 2. After the sanitary napkin 20 has been 
worn, as soon as the absorbed body fluids come in contact with the expanding 
layer 46. this will begin to swell increasing its thickness, as can be seen in FIG 3 
The topsheet 24 follows the swelling of the expanding layer 46 by straightening 
out the pleats or folds 52. therefore increasing its width without restraining the 
swelling. 

The swelling of the compressed regenerated cellutose sponge that 
constitutes the smaller expanding elements 50 of the expanding layer 46 takes 
place only upon activation by the absorbed fluid, that is only during the use of the 
.-®?"^^^P*"'L20 C«e contact with the user's anatomy; the preferred 

formation of the tridimenslonarstruaufS-ear^^ 

with the anatomy of the user. Moreover, the swelling of the smaller expanding 
elements 50 of the expanding layer 46 can start where it is actually reached by the 
fluW first; the preferred formation of the tridimensional structure can also fit 
therefore, the different possible ways in which the body fluMs may be released by 
various users. 

The smaller elements 50 randomly distributed that constitute the expanding 
layer 46 make it possible a higher and focalized swelling of the smaller elements 
50 that are actually reached by the body fluid, without the restraining effect of the 
surrounding, stilt diy portions of the expanding layer 46; this aik>ws the expanding 
layer 46 to confbmi more effectively to the user's anatomy, even upon activatwn 
by very small amounts of body fhjM. 

The void spaces 51 allow a more effective management of sudden gushes 
of fluid and a better diffusion of fluid within the expanding layer 46. therefore 
promoting a higher and more rapkl swelling even under absorption of small 
amounts of viscous body fluids. 

The expanding topsheet 24. which is a preferred feature of the sanitary 
napkin 20. also provides a comfortable contact with the user's anatomy, without 
restraining the expansion of the sanftary napkin 20 Into the desired tridimensional 
structure upon activation by body flukis. 

The sanitary napkin 20 of the present inventton is flat prior to use, and may 
be therefore manufactured and packaged more easily than a conventional 
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elasticated or pre-formed article. Since the preferred tridimensional structure is 
formed only during the use, the sanitary napkin of the present Invention is also 
easier to wear. 

In an alternate embodiment of the present invention, the sanitary napkin 20 
may have two flaps (not shown), each of which are adjacent to and extend 
laterally from the side edge of the absorbent core. The flaps are configured to 
drape over the edges of the wearer's panties in the crotch region so that the flaps 
are disposed between the edges of the wearer's panties and the wearer's thighs. 
The flaps serve at least two purposes. First, the flaps help serve to prevent soiling 
of the wearer's body and panties by menstrual fluid, preferably by forming a 
"doublelvaniTwnef aoh^^ the edges~of the panty. Second, the flaps are preferably 
provided with attachment means on their garment facing surface so that the flaps 
can be folded back under the panty and attached to the garment facing side of the 
panty. In this way, the flaps serve to keep the sanitary napkin properly positioned 
in the panty. 

The flaps may be constructed of various materials including materials used 
for the topsheet 24. backsheet 26, combinations thereof, and may be a laminate 
having tissue in the centre. Further, the flaps may be a separate element 
attached to the main body of the sanitary napkin 20 or can comprise extensions of 
the topsheet 24 and/or backsheet 26. It is recommended, however, that the flaps 
have a Ikjuid impen^k)us backsheet to prevent body fluids which reach the flaps 
from soiling the edges of the wearer's panties. 

Prefen-ed flaps that are suitable or adaptable to the sanitary napkin 20 of 
the present inventbn are disclosed in U.S. Pat. No. 4,687.478 issued to Van 
Tilburg on Aug. 18, 1987; U.S. Pat No. 4,589,876 issued to Van Tilburg on May 
20, 1986; and U.S. Pat No. 4.608,047 issued to Mattingly on Aug. 26. 1986. 

Optionally, the sanitary napkin 20 may comprise components that naturally 
wrap the sides of a wearer's panties. Sanitary napkins having components that 
naturally wrap the skies of a wearer's panties suitable for use with the sanitary 
napkin 20 of the present inventton are disclosed in U.S. Patent Application Serial 
No. 08/096,121 entitled "Absorbent Article having Panty Covering Components 
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that Naturally Wrap the Sides of Panties", filed July 22 1993 m th. 
-ens.l«y-.fi^.,,0.^,::^^^^^^^ 
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distributed with airfelt fibres within the topsheet 132; In this embodiment the 
absorbent core 134 of the primary absorbent member 130 corresponds to the 
expanding layer 46. 

Fig. 5 shows the sanitary napkin of FIG. 4 after swelling upon activation by 
a first release of body fluid: the fluid has reached the smaller expanding elements 
50 that are nearer to the point of acquisition, both directly, and by means of 
diffusion through the absorbent fibres comprised among the smaller expanding 
elements 50. The smaller elements 50 reached by the fluid have swelled, each 
one along only one direction, typically corresponding to the direction of 
compression when the smaller expanding elements 50 are made of compressed 
regenerated cellulose sponge. The overall effect of the expansion of the randomly 
distributed smaller -elenrlents~50^consists-^n^he-^welling7-^ in 
Z-diredion. of the primary absorbent member 130. The topsheet 132 that 
encases the absorbent core 134 shall be preferably made in such a manner that it 
does not restrain the expansion of the expanding layer 46, as it is known in the 
art; it can be made e.g. of a material that is intrinsically extensible under the forces 
exerted by the expanding layer 46, or, alternatively, it can be somewhat larger 
than what is needed to encase the absorbent core 134 in its dry, unexpended 
condition, so allowing its complete expansion upon activation by body fluid without 
any restraining effect. 

In another altematlve embodiment illustrated in FIG. 6 a sanitary napkin 20 
similar to that illustrated in FIGS. 1 and 2 further comprises an acquisition layer or 
secondary topsheet 29 positioned between the topsheet 24 and the absort>ent 
core 28. Preferably the acquisition layer 29 does not completely overtie the 
absorbent core 28; iri the embodiment illustrated in FIG. 6 the acquisition layer 29 
does not cover the expanding layer 46 that is therefore capable of receiving the 
body fluMs directiy through the topsheet 24. As illustrated in FIG. 6 the acquisition 
layer 29 has a discontinuous surface comprising a window which Is slightly longer 
and wider than the expanding layer 46; therefore the acquisition layer 29 is 
actually comprised between the topsheet 24 and ttie substantially non expanding 
absorbent element 44 of the absorbent core 28. Alternate configurations may also 
be possible, e.g. the acquisition layer 29 may comprise two narrow strips 
longitudinally oriented and positioned over the absorbent element 44 of the 
absorbent core 28 at botti sides of tiie expanding layer 46. Alternatively, the 
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acquisition layer 29 can be comprised between th» ah««rK« » 
badcsheet 26; further, the acquisition latTS 1 ^ ^"'^ 
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arranged smaller expanding elements 50. 

As illustrated in FIG. 6. the pleats or folds 52 are positioned at both sides of 
the longitudinal centreline CMD and substantially parallel to it. but in each pleat or 
fold 52 the topsheet 24 is folded twice on itself toward the longitudinal centreline 
O-O of the sanitary napkin 20, During the swelling of the expanding layer 46 upon 
fluid absorption the straightening out of the pleats or folds 52 forms a sort of 
longitudinally oriented side cuffe 47 that provide a better seal against side 
leakage, as illustrated in FIG. 7; the side cuffe 47 may still be present when the 
swelling of the expanding layer 46 is completed if the overall width of the topsheet 
24 is slightly higher than that which would be necessary to follow the complete 
'Swelling-of4he-expanding4ayer~46,^ 

Although the disposable absorbent article of the present invention has been 
described with reference to a sanitary napkin. It can be used beneficially In the 
context of other disposable absorbent articles such as panty liners, incontinence 
articles and diapers. The disposable absorbent article may thus also have all 
those features and parts which are typical for products in the context of their 
intended use. 
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WHAT IS CLAIMED IS: 



1. A '*'*<»«'>teab«rtentarticl.(bf«arino adjacent a bod. 
aaK. art,cle having a lo„g«„dlnal eem«a» ^\ ^^^ITT^ 
, said tongitudinal centreline and drtinine in Jn-iT: T °*°9">™l 'o 

said longitudina. and aaid lateral diL«»^ ""T"" 
Pe^lou. topsheet. a bacl»he« iolnedtrid iZ^TTL' 
intennediat. uld tcp.h.« .nd uld badcsh^^Ti^^?'^'*^ "™ 
body being 5u*ce and corapriaw .TZL^ ? ^' '^'^ = 

-e«.».4.u..r:::rrd:rz=;r^^ 

4^ A disposable absorbent article according to any precedino dain, 

:.a^^XsarrjiX^=pLT.sZ^^ 

o^^r^b^w^eno:,^.:::::^^" e.«n«« l». , ^ 
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7. A disposable absorbent article according to any preceding claim, 
characterized in that said expanding layer is capable of expanding said article 
into a tridimensional structure while being worn by a user upon activation by body 
fluids by expanding substantially in said Z-dtrection. 

8. A disposable absort>ent article according to any preceding claim, 
characterized in that said expanding layer forms at least part of said body facing 
surface of said absorbent core. 

9. A disposable absorbent article according to any preceding claim, 
characterized in that said smaller expanding elements of said expanding layer are 
made of compressed regenerated cellulose sponge having a dry density of 
0.1+1 g/cc. 

10. A disposable absorbent article according to any preceding claim, 
characterized in that said absorbent article is a sanitary napkin or a pantiRner. 
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Box 1 Observations wbcre certab claims were found unsearchable (Contuniation of Ucm I of first sbect) 



Thb incrmiional nepon has not been esuUished in respeo of ccnain claims under Anide l7(2Ka) for die following reasons: 

I. Claims Nos.: 

^ because ihcy relate to subject nuncr not required to be searched by this Authority, namely: 



2. I I Claims Nos.: 

^ because they relate to pans of the international applicaiion that do not comply with the prescribed requiremenu to such 
an extent diai no meaningful international search can be carried out. specifically: 



3. [x] Claims Nos.: 4*10 

because they are dependeia chims and are net drafted in aocordamx with the second aid Ihiid temencea of Rule 6.4(a). 



Box II ObacrvatkMs where uaStj of htvcntloD b lacking (ConiimMtioii of Ittm 2 (»r llrtt abed) 



This hiteraatiooal Scarcbiog Authority found multiple htvenUoas in diis imeinationa] application, as follows: 



' ' n ^ additional search fees were timely paid by the applicant, this international seareh report covers all searehable 

claims. 

2* d] ^ searchable claims could be searched without effort justifying an additional fee, thb Authority did not invitt paymem 
of any additional fee. 

3 Q As only some of the required additional search fees were timely paid by the applicant, this international aeaich report coven 
only those claims for which fees were paid, speciTicaUy claims Nos.: 



4. Q No required additional seareh fees were timely paid by (be appticam. Consequently, this imemaiional seareh report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest U "nie additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the paymem of additional search fees. 
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